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(54) ELECTROCONDUCTIVE COPPER PASTE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the subject composition produced by using a specific mixed solvent, free from change of 
composition on a printed board and the filling of a through hole with a filled copper paste in the case of curing 
in the through hole and, accordingly, generating no strain and having high reliability. 
CONSTITUTION: This copper paste composition contains, as essential components, (A) copper powder 
(preferably a dendritic electrolytic copper powder), (B) a thermosetting resin (preferably a resohtype phenolic 
resin), (C) a polyhydric phenol monomer (preferably hydroquinone), (D) an imidazole compound, (E) a reactive 
rubber elastomer (preferably e.g. a polybutadiene elastomer having carboxyl group, amino group, etc., as terminal 
reactive groups) and (F) a mixed solvent produced by compounding a glycol ether derivative (preferably 
ethylene glycol monomethyl ether, etc.) with a phenolic compound (preferably phenol, p-cresol, etc.). The glycol 
ether derivative is preferably compounded with 5-30wt.% of the phenolic compound. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Use copper powder, thermosetting resin, a polyhydric phenol monomer, an imidazole compound, a 
reactant rubber elastomer, and a solvent as an essential ingredient, and as the solvent, A conductive copper 
paste composition characterized by being the partially aromatic solvent which blended phenols further including 
a glycol ether derivative at least one or more kinds. 

[Claim 2]The conductive copper paste composition according to claim 1 which blends phenols five to 30% of the 
weight to a glycol ether derivative. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the conductive copper paste composition excellent in the 
reliability of the through hole portion in a printed circuit board. 

By heating and hardening, after embedding and making copper paste in detail the through hole portion provided in 
printed circuit boards, such as a paper base phenol resin board or a glass cloth base material epoxy resin board, 
by screen-stencil, Conductivity with a good through hole portion is given, and it is related with the conductive 
copper paste composition which does not cause the conductive defect of the through hole portion accompanying 
aging, especially a thermal shock. 
[0002] 

[Description of the Prior Art]A through hole is established in the land of printed circuit boards, such as a paper 
base phenol resin board or a glass cloth base material epoxy resin board, The method of carrying out there heat 
cure of the conductive silver paste (henceforth silver paste) after embedding by screen-stencil, and 
manufacturing a printed wired board there, has prospered recently. However, especially when silver paste is 
used, in the patterns circuit fine-pitch-ized recently, the problems of migration are occurring frequently. 
Although silver is excellent in conductivity, it is expensive metal. 

[0003]For this reason, conductive copper paste (henceforth copper paste) has attracted attention as what is 
replaced with this these days. However, copper oxidizes easily, and since the oxide is an insulator, it needs to h 
press down copper oxidation effectively, and it needs to blend the substance which has a reducing action 
further. As a preventive measure of such oxidation, JP,61-3154,A, JP,63-286477,A, etc. are known, for example. 
However, in the case of copper paste, if copper powder does not fully contact, ohmic contact is not obtained 
and it has not yet resulted in substitution of silver paste. 
[0004] 

[Problem(s) to be Solved by the Invention]The shape with which the paste in a through hole besides print job 
nature, such as embedding nature into a narrow-diameter hole, low blot nature, and the low version dryness 
nature, builds silver paste and copper paste in the object for through holes influences greatly in reliability. The 
form where Kabeuchi is not buried with copper paste as the inside of a through hole was covered by uniform 
thickness with copper paste and it was moreover ideally shown in drawing 1 is preferred. If some Kabeuchi is 
buried like drawing 2 , by the cure shrinkage of copper paste, stress concentration will happen, and it will become 
generating of distortion, and will lead to the fall of reliability. 

[0005]As written in the Japanese-Patent-Application-No. No. 133209 [ seven to ] specification, existence of a 
low boiler becomes important at shape formation after such hardening, but. In the case where a lot of numbers 
of printed circuit boards are printed, a low boiler will volatilize with the passage of time on the screen version, 
and conductive copper paste different finally from the original solvent presentation will be embedded to printing 
and a byway. Then, it changed to the low boiler, and by considering it as a glycol ether derivative as a main 
solvent, the presentation change on a version was able to be suppressed and the moldability which can prevent 
leather covering and with which between **** moreover is not connected after hardening was able to be given. 
[0006] 

[Means for Solving the Problem]This invention Copper powder, thermosetting resin, a polyhydric phenol 
monomer, an imidazole compound, Use a reactant rubber elastomer and a solvent as an essential ingredient, and 
at least one or more kinds of glycol ether derivatives are included as the solvent, It is a conductive copper paste 
composition being the partially aromatic solvent which furthermore blended phenols five to 30% of the weight to 
said glycol ether derivative. 
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[0007]In this invention, as glycol ether, for example Ethylene glycol monomethyl ether, Ethylene glycol monoethyl 
ether, diethylene glycol monomethyl ether, Triethylene glycol monomethyl ether, propylene glycol monomethyl 
ether, Dipropylene glycol monomethyl ether, propylene glycol monopropyl ether, Dipropyleneglycol monopropyl 
ether, ethylene glycol monoisopropyl ether, Diethylene-glycol monoisopropyi ether, ethylene glycol monobutyl 
ether, Diethylene-glycol monobutyl ether, triethylene glycol monobutyl ether, Propylene glycol monobutyl ether, 
dipropyleneglycol monobutyl ether, Ethylene glycol monoisobutyl ether, diethylene-glycol monoisobutyl ether, 
Ethylene glycol monohexyl ether, diethylene-glycol monohexyl ether, ethylene glycol mono- 2-ethylhexyl ether, 
ethylene glycol monoallyl ether, ethylene glycol monophenyl ether, ethyleneglycol dimethyl ether, Such 
esterification material, such as diethylene glycol dimethyl ether, diethylene-glycol diethylether, diethylene-glycol 
dibutyl ether, and triethylene glycol wood ether, is used. 

[0008]Although what has the proper boiling point and steam pressure according to the solubility of thermosetting 
resin, desiccation, and curing conditions to be used is chosen suitably, these, As desirable glycol ether, ethylene 
glycol monomethyl ether, Ethylene glycol monoethyl ether, diethylene glycol monomethyl ether, Triethylene 
glycol monomethyl ether, propylene glycol monomethyl ether, Dipropylene glycol monomethyl ether, propylene 
glycol monopropyl ether, Dipropyleneglycol monopropyl ether, ethylene glycol monoisopropyl ether, Diethylene- 
glycol monoisopropyl ether, ethylene glycol monobutyl ether, Diethylene-glycol monobutyl ether, triethylene 
glycol monobutyl ether, They are propylene glycol monobutyl ether, dipropyleneglycol monobutyl ether, ethylene 
glycol monoisobutyl ether, and diethylene-glycol monoisobutyl ether. 

[0009]Presentation change of a solvent on a version can be further suppressed by blending phenols which 
volatilize easily on a drying stage story in addition to this glycol ether derivative. As phenols, phenol, the Parakou 
resol, orthocresol, etc. are effective. When its effect which a copper paste hardened material in a through hole 
controls in a form where Kabeuchi is not buried is small when an addition of these phenols is less than 5 % of the 
weight, and 30 % of the weight is exceeded, a printing blot arises and a short circuit between wiring circuits may 
be caused. 

[0010]The copper powder used for this invention can use a commercial item as it is, and although it is [ shape / 
of a ball / the shape of a scale, arborescence, ] usable in all, especially electrolytic copper powder of shape of 
arborescence is preferred. Thermosetting resin used for this invention has what is called preferred resol type 
phenol resin that methyloHzed especially phenol and formaldehyde under an alkali catalyst, although it is usable 
in an epoxy resin, melamine resin, unsaturated polyester resin, phenol resin, etc. 

[001 1]A polyhydric phenol monomer used for this invention has preferred hydroquinone, especially although it is 
usable in each of catechols, resorcinols, hydroquinone, etc. This polyhydric phenol monomer forms a redox 
system of the following [ hydroquinone ], for example. Hydrogen which makes electronic conduction easy by this, 
and is emitted from a redox system can return copper oxide, and long-term reliability is acquired. 
[0012] 

[Formula 1] 

OH' 0 




0 H. 




+ 2 H + + 2 e 



[0013]As a reactant rubber elastomer used for this invention, one or more sorts of the thing of the POBUTA 
diene system or polyacrylonitrile butadiene series which has a reaction group are used for an end. The end 
reaction group of this reactant rubber elastomer, Although a carboxyl group, an amino group, an epoxy group, a 
hydroxyl group, an amide group, etc. can react to phenol resin at the time of heating and should not just be 
limited in particular, a carboxyl group, an amino group, and an epoxy group are preferred on the performance of 
copper paste. This reactant rubber elastomer can give flexibility to a hardened material, without reducing the 
reliability as copper paste, and can improve the reliability of thermal shock resistance substantially. 
[001 4] Although various kinds of methods are applicable as a manufacturing method of a conductive copper paste 
composition, kneading and obtaining with 3 rolls is [ after mixing a constituent ] common. It is possible to add 
various antioxidants, a dispersing agent, detailed fused silica, a coupling agent, a defoaming agent, a solvent, etc. 
in a constituent if needed. 
[0015] 

[Example]An example is used for below and this invention is explained to it Electrolytic copper powder with a 
mean particle diameter of 10 micrometers was used as copper powder, resol type phenol resin was used as 
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thermosetting resin, it kneaded with 3 rolls according to the blending ratio of Table 1, and the copper paste 
constituent was obtained. Thus, it is a Sumitomo Bakelite Co., Ltd. paper-making substrate phenol resin board 
about the prepared copper paste. PLC-2147RH (1.6 mm of board thickness) The through hole of 0.4 mmphi was 
filled up with screen printing, and it was made to harden in 150 ** and 30 minutes with cube type hot air drying 
equipment. 

[0016]The flow performance around through hole 1 hole of this specimen was measured as resistance, and was 
checked. Then, the solder heat test which performs dip 5 times for 260 ** 5 seconds and -65 **, 30 minute < — 
>1 25 **, and the thermal shock examination for 30 minutes (1000 cycles) were done, and the rate of change 
from early conduction resistance was searched for, respectively. And it was checked whether the inside of a 
through hole of this specimen would be observed, and the crack would have arisen in copper paste. The shape of 
the copper paste part after cutting and polish was observed from this through hole central part to the lengthwise 
direction. The above result is shown in Table 1. 
[0017] 
[Table 1] 
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[0018] 

[Effect of the Invention]When embedding the copper paste constituent in this invention by screen-stencil into 
the through hole portion provided in printed circuit boards, such as a paper base phenol resin board or a glass 
cloth base material epoxy resin board, it does not almost have change of a solvent presentation, does not have 
what is called version dryness, and can work. Conductivity with a good through hole portion is given the 
embedded backward one, heating, and by hardening, there is very little aging, and since Kabeuchi is not buried 
with the copper paste with which it filled up in particular after hardening, the stress concentration by the cure 
shrinkage of copper paste does not happen, but generating of distortion is suppressed, and it becomes high- 
reliability. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A through hole sectional view when the copper paste of this invention is screen-stenciled to the 
circuit board 

[Drawing 2]A through hole sectional view when conventional copper paste is screen-stenciled to the circuit 
board 

[Description of Notations] 

1 Circuit board 

2 Through hole 

3 Copper paste 

4 Circuit 
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[Drawing 1] 




[Drawing 2] 
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